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Abstract
Background: A stepped-down program is one in which clients transition from the care of a health professional to self-managed
care. Very little is known about the effectiveness of stepped-down physical activity (PA) programs for military service veterans.
Objective: This study will test Active Choices, a stepped-down behavioral support program designed to help Australian Defence
Force veterans and their dependents who are clients of the Department of Veterans’ Affairs, transition from treatment by an
exercise physiologist or physiotherapist to self-managed PA.
Methods: The study is a parallel-group, randomized trial, with city-based exercise physiology or physiotherapy practices that
recruit eligible Department of Veterans’ Affairs clients assigned to Active Choices or a comparison program. The study aims to
recruit 52 participants (26 in each group). The Active Choices program will consist of 2 face-to-face (Weeks 1, 12) and 2 telephone
(Weeks 4 and 8) consultations. During these sessions, the participant and Active Choices consultant will utilize an evidence-based
resource booklet to review the key benefits of an active lifestyle, build an action plan for PA preferences, set and review goals,
self-monitor progress relative to set goals, and discuss strategies to overcome PA barriers. Linking participants to local PA
communities to overcome social isolation will be a program priority. The comparison program will consist of 2 consultations
(Weeks 1 and 12) and use fewer behavioral support strategies (education, self-monitoring, and action planning only) than Active
Choices. Outcome measures will be administered at baseline, end-intervention (12 weeks), and follow-up (24 weeks) to assess
changes in moderate intensity self-managed PA, psychological well-being, and social connectedness. We will also measure health
service utilization and costs as well as PA choices across the intervention period. End-intervention interviews will capture
participant experiences.
Results: Due to the impacts of the COVID-19 pandemic on human research activities in Australia, participant recruitment will
commence when it is safe and feasible to do so.
Conclusions: Findings will provide valuable pilot data to support up-scaling of the program and larger effectiveness trials with
regional and rural as well as city-based Australian Defence Force veterans and their dependents.
Trial Registration: Australian and New Zealand Clinical Trials Registry (ANZCTR): ACTRN12620000559910;
https://www.anzctr.org.au/ACTRN12620000559910.aspx
International Registered Report Identifier (IRRID): PRR1-10.2196/21911
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Introduction
The numerous health and psychosocial benefits that accrue
through regular participation in physical activity (PA) are well
established [1]. PA is particularly beneficial for older people
(≥65 years) and plays an important role in retaining
independence and life quality through promoting functional
fitness, cognitive function, psychological health and well-being,
and social connectivity [2].
While active aging can help maintain holistic health and prevent
disease, general practitioners are increasingly referring older
patients to PA specialists for the treatment and management of
existing health conditions, such as high blood pressure, diabetes,
or musculoskeletal issues [3]. In Australia, for example, where
referrals to exercise physiologists (EP) and physiotherapists
may be government-funded, there has been significant growth
in the provision of allied health services to older people. Data
from the Department of Veterans’Affairs (DVA), the Australian
Government department that provides support to Australian
Defence Force (ADF) veterans and their dependents, many of
whom are older adults, indicate that from the period of
2011/2012 to 2016/2017, there was a 51% increase in the
number of funded services accessed by DVA clients. This was
despite a 19% reduction in the number of DVA clients who
were eligible to access allied health services [4]. Service uptake
was significantly underpinned by large increases in the number
of DVA clients who saw an EP or physiotherapist for treatments
involving PA.
The benefits of referral to a PA specialist include receipt of
expert care and tailored PA guidance during treatment. However,
it has been argued that PA referral programs lack behavior
change components that promote longer-term adherence [5].
Consequently, such programs do not enable or create channels
for patients to “step-down” to self-managed PA after a course
of allied health treatment. A stepped-down program is one in
which patients transition from allied health care to self-managed
behavior [6]. Thus, individuals take responsibility for initiating
and maintaining their own PA regimes, instead of being
dependent on supervision from a PA specialist.
Given the significant range of health disparities between military
service veterans and the general population, stepped-down
programs that promote self-management offer a means to
support ongoing engagement in PA [7]. It is also the case that
self-management is challenging and greater support for
sustainability is obtained through engagement in PA with others
[8]. This may have the added benefit of helping veterans deal
with challenges of social disconnection that can come from
losing long-standing connections to peers and support networks
that enable positive health behaviors [9]. Engaging veterans in
health promotion programs that emphasize social connectivity
through PA may be an effective strategy not only for
sustainability of PA but also for re-establishing social support
networks that can help counter feelings of isolation and ill-health
[10].
Recognizing the need to develop, implement, and evaluate
scalable interventions that can empower healthy lifestyle choices
and social connectivity for military service veterans, the aim of
this study is to test “Active Choices,” a stepped-down behavioral
support program for ADF veterans and their dependents. The
12-week program seeks to connect and engage participants with
their local active communities as they transition from
DVA-supported treatment by an EP or physiotherapist to
self-managed PA. This proof-of-concept study will determine
the impacts of the Active Choices program on clients’moderate
intensity self-managed PA, psychological well-being, and social
connectedness and explore the potential effects on health service
utilization and costs. The acceptability and feasibility of the
program will also be examined.
Methods
Study Design and Setting
The study is a 24-week, parallel-group, randomized trial for
DVA clients (ADF veterans and their dependents) who have
been cleared by their treating EP or physiotherapist as able to
safely transition to self-managed PA. EP or physiotherapist
practices that we engage to recruit eligible participants will be
randomly assigned to the Active Choices or comparison
program, using an allocation ratio of 1:1.
Randomization will be performed using a simple randomization
procedure, based on a computer-generated sequence. Allocation
of practices will be concealed at the time of assignment, and
members of the research team who will analyze the study data
will be blinded to allocation. However, blinding of participants
and those who will administer the interventions and outcome
assessments will not be possible due to the nature of the
program.
Data will be collected from participants at 3 timepoints: baseline,
end-intervention (Week 12), and follow-up (Week 24). The trial
will be conducted in Brisbane, Australia. Intervention delivery
and data collection will take place at the allied health practice
the participant attends. A flow chart of the trial is shown in
Figure 1.
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Figure 1. Participant flow through the trial. EP: exercise physiology; PA: physical activity.
Sample Size
The reference parameters used to calculate the sample size were
based on a recent large-scale survey conducted by our team,
which examined accelerometer-measured PA in nearly 700
adults living in Brisbane, Australia. This study found
participants accumulated an average of 10 minutes/day (70
minutes/week) of at least moderate intensity PA [11]. For our
study, sample size was calculated based on change in
accelerometer-measured PA, from baseline to 24 weeks, between
the 2 groups, in order to detect a minimum average increase of
11 minutes/day (77 minutes/week) of moderate intensity PA.
In addition to the PA observed in our reference study [11], this
is equivalent to the minimum amount required to achieve
standard Australian PA recommendations of 150 minutes/week
of moderate intensity PA [12]. Assuming an average of 10
minutes/day (standard deviation of 12.7 minutes/day) at baseline,
power of 80%, and significance level of 5%, our power analysis
determined that a minimum sample size of 42 (21 in each group)
is needed to detect a minimum average increase of 11
minutes/day in moderate intensity PA. To allow for 20% loss
to follow-up and 10% noncompliance with PA device use, 52
participants will be recruited to the study (26 in each group).
Recruitment and Eligibility Criteria
Following ethics approval, we will contact EP and physiotherapy
practices in the Greater Brisbane region through Federal
Government (DVA) and professional organization (Exercise
and Sports Science Australia and Australian Physiotherapy
Association) communication networks (eg, newsletters and
social media) to inform them of the trial. EPs and
physiotherapists interested in offering the program to their
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clients will act as “gatekeepers” for study recruitment. They
will apply study inclusion criteria to DVA-funded clients and
link eligible and interested clients with the study team for
provision of informed consent. Eligibility criteria will be
assessed a second time when obtaining informed consent from
participants.
To be included in the study, participants must be ADF veterans
and their dependents who are eligible to receive DVA-funded
allied health treatment from an EP or physiotherapist, ≥50 years
of age (this is based on recent data showing that 80% of the
DVA treatment population are over 50 years old, with an
average age of 67.25 years) [4], and identified by their treating
EP or physiotherapist as able to safely transition from supervised
treatment to self-managed PA. The DVA client population
includes both ADF veterans and other eligible recipients of
DVA-funded healthcare, mostly widow/ers of ADF veterans
whose death was determined to be related to their military
service.
Participants will be excluded if they are (1) under medical
management for complex or chronic conditions that require
supervised treatment from a health professional (inclusive of
spinal cord injury, brain injury, severe mental health problems,
chronic pain, stroke, amputations, and complicated orthopedic
injury), (2) currently participating in another DVA-funded PA
program, and (3) current serving ADF personnel.
Interventions
Active Choices Program
Participants attending EP or physiotherapy practices allocated
to the Active Choices intervention group will receive a 12-week
program consisting of two 1-hour face-to-face consultations
(held in Weeks 1 and 12) and two 30-minute telephone
consultations (held in Weeks 4 and 8), which participants will
complete individually with an Active Choices consultant.
The program is based on the COM-B Framework [13] and
incorporates evidence-based behavior change strategies to
support participants’ transition to self-managed PA. These
strategies comprise education, goal setting, goal review,
self-monitoring, social support, action planning, barrier
identification, and problem solving. Strategy selection was also
informed by the findings of a systematic review completed by
the research team, which identified those utilized in previous
intervention studies associated with increased self-managed PA
among military service veterans [14].
During consultations held in Weeks 1, 4, and 8, participants
will create their individualized Active Choices program, with
the support of a consultant, for the proceeding 4 weeks;
consistent with our sample size calculations and main outcome
measure, focus will be on encouraging weekly activities that
elicit self-managed moderate intensity PA equivalent to the
recommended guidelines of 150 minutes/week [12], although
lighter and more vigorous intensity activities will also be options
clients can include in their program where appropriate. This
will involve identifying PA preferences and linking participants
to preferred activities in their local community, setting PA goals,
developing a PA action plan, identifying barriers to PA, and
problem-solving solutions to overcome these. Participants will
also be actively linked to other participants in their area to
facilitate the formation of PA social groups. In addition to these
program elements, education about PA will be delivered to
participants in Week 1, and a review of previously set PA goals
will be conducted in Weeks 4 and 8. At the final consultation
in Week 12, participants will review their progress throughout
the program and develop a plan for continuing to self-manage
PA.
Consultations will be guided by a resource booklet that contains
educational and behavioral support materials that map to the
behavior change strategies. This booklet will also be used by
participants throughout the 12-week program as an educational
resource and to self-monitor their PA. A sample of this booklet
is provided in Multimedia Appendix 1. SMS reminders will be
sent to participants the day before their PA choices in Weeks
2, 5, and 9 as a behavioral prompt.
Comparison Program
As Figure 1 describes, participants attending EP or
physiotherapy practices allocated to the comparison group will
receive a 12-week program that is more self-directed, has fewer
consultation sessions, and incorporates fewer behavioral support
strategies than the Active Choices program (ie, education,
self-monitoring, and action planning only). The comparison
program consists of two 1-hour face-to-face consultations (held
in Weeks 1 and 12) that participants will complete individually
with an Active Choices consultant. During the consultation in
Week 1, participants will receive education about PA and
identify their PA preferences. They will also be given materials
to help them identify local opportunities for their PA choices
and to develop their PA action plan independently at home. At
the consultation in Week 12, participants will reflect on their
progress during the past 12 weeks and identify their PA action
plan for continuing to self-manage PA. Consultations will be
guided by a resource booklet, and participants will use this
booklet to self-monitor their PA across the 12-week program.
Concomitant Care
Involvement in the research will not replace existing treatment
plans but seek to “value-add” scaffolding for behavioral support
that can benefit clients and the PA specialist. Therefore,
participants in practices allocated to both programs will continue
to have the option of accessing allied health treatment from
their EP or physiotherapist during the 24-week study period.
Outcome Measures
Overview
The primary outcome of self-managed moderate intensity PA
and secondary outcomes of psychological well-being and social
connectedness will be assessed at baseline, end-intervention
(Week 12), and follow-up (Week 24; see Figure 1). In addition,
physical measurements of height and weight and a lifestyle
survey assessing quality of life and health behaviors (nutrition,
smoking, and alcohol use) will be completed at these time
points. Standard demographic items assessing age, gender,
education, employment, and household status will be
administered at baseline.
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Measures will be administered by trained researchers and
standardized with calibration of devices and equipment prior
to measurement sessions. An Aus $50 (US $38.71) grocery
voucher will be offered to incentivize participants to complete
follow-up measures at 24 weeks.
Primary Outcome Measure
The primary outcome measure of Active Choices is moderate
intensity self-managed PA (equivalent to recommended
guidelines of 150 minutes/week [12]) assessed by accelerometer
devices. Accelerometers are now widely recognized as an
affordable, practical, and highly accurate means of assessing
PA [15]. We will use a triaxial accelerometer (wGT3X+,
ActiGraph, Pensacola, FL) to assess PA using the same protocol
at the 3 measurement time points. Participants will wear the
device on their nondominant wrist for 7 consecutive days (24
hours) and keep a diary to record times when they attended
treatment with their EP or physiotherapist, when the device was
removed, and sleep hours. Upon return, the raw data from the
device will be downloaded and processed. The 24-hour
wear-time protocol will record raw acceleration and will be
used to quantify overall time in moderate PA (inclusive of land
and water-based activities), as well as time spent in light and
vigorous intensity activities, sedentary behavior, and sleep.
Moderate intensity self-managed PA will be calculated as the
difference between total moderate intensity PA minus supervised
PA performed during treatment (recorded in the diary).
Secondary Outcome Measures
Psychological well-being will be assessed using the Satisfaction
with Life Scale [16]. This is a widely used, validated instrument
that is comprised of 5 items. Responses to each item are made
using a 7-point Likert scale (1 = strongly disagree; 7 = strongly
agree).
Social connectedness will be assessed using the New Group
Membership Scale (NGMS), Social Identity Mapping, and
Three-Item Loneliness Scale. The NGMS is comprised of 4
items that assess the extent to which people have joined new
social groups and has strong internal reliability [17]. Responses
are rated using a 7-point Likert scale (1 = strongly disagree; 7
= strongly agree). The NGMS will be used to determine whether
engagement in PA provides a platform to extend people’s social
networks to impact on inclusivity. Social Identity Mapping is
a validated online tool of social connectedness assessing the
multidimensional and connected nature of people’s social group
networks (eg, family, work, arts-based, sports) and associated
social identities (eg, as a veteran, member of a cycling club, or
yoga class). Its elements—that comprise group importance,
support, positivity, representativeness, and compatibility—are
recognized predictors of a range of health and well-being
outcomes. This project will use the latest online version
validated in 5 studies [18]. The Three-Item Loneliness Scale is
a validated and reliable measure of loneliness and social
isolation. It is comprised of 3 items, with responses made using
a 3-point scale (1 = hardly ever; 2 = some of the time; 3 = often)
[19].
Process and Qualitative Measures
Self-report data logged by participants in the resource booklet
will capture the frequency, quantity, and types of PA participants
in both groups engaged with during the 12-week intervention.
We will also conduct interviews with participants in both groups
at end-intervention and follow-up to explore the extent to which
program experiences promoted social connectedness and veteran
social networks, aspects of the program that clients found
beneficial and enjoyed, and aspects that could be further
developed to improve program efficacy.
Health Service Data
In addition to the measures that will be administered through
the trial, we will also seek DVA data custodian approval to
access participants’ deidentified health service data. We will
use these data to assess treatment history prior to recruitment
and health service utilization and costs to the DVA for providing
these services during the intervention and follow-up period.
This will enable us to determine the cost consequences of the
program.
Data Analyses
Baseline descriptive statistics will be used to summarize the
demographic, physical, and lifestyle behavior characteristics of
participants, and data will be checked for parametric
assumptions. Intention-to-treat analyses will be conducted using
linear mixed effects models. This approach will be used to
account for the repeated outcome measures over time and the
clustered design of the study and will provide estimates on the
within-group and between-group changes in
accelerometer-measured moderate intensity PA, psychological
well-being, and social connectedness. Sensitivity analyses will
be conducted to assess the robustness of findings, and for
exploratory purposes, subgroup analyses will be performed by
gender, age group, and treatment history. The results of all
comparative analyses will be presented with 95% confidence
intervals, and statistical significance for main effects will be
assessed at the 5% level. Statistical analyses will be conducted
using Stata (v15; StataCorp LLC, College Station, TX).
To analyze cost consequences, we will determine the costs of
Active Choices and of normal treatment alone, inclusive of both
the direct costs of implementing the intervention and the implied
cost to the DVA (such as the higher or lower utilization of EP
or physiotherapist services relative to group allocation).
Difference-in-difference analysis will be used to determine
whether Active Choices contributes to cost savings, due to a
possible reduction in service utilization.
Consistent with recognized guidelines for qualitative data
analyses [20], members of our research team will thematically
analyze and independently review interview data and discuss
the range of responses to agree on key themes. We will use this
qualitative approach to triangulate our findings from the
statistical analyses (eg, the impacts of the program on
self-managed PA) and determine the factors that encouraged or
discouraged engagement with the Active Choices program.
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Raw data will be processed in R using the most up-to-date GGIR
package, a widely used open-source code [21]. This will involve
a calibration to local gravity [22], adjustment for nonwear time,
and a filter for abnormally high values. Nonwear time will be
defined as periods of at least 60 consecutive minutes with low
acceleration variability [23]. The vector magnitude of the 3 axes
will be used to calculate activity-related acceleration using
Euclidian Norm minus 1g [ENMO=√(x2+y2+z2)-1]. For
segments with invalid data, the average of similar time-of-day
data points from other days of measurement in the same
individual will be imputed. Data will be included if wear time
is at least 600 minutes/day on 4 or more days. Data will be used
to quantify overall PA expressed as acceleration in milligravity
units (mg), as well as time spent in activities at different
intensities using the intensity thresholds proposed by Hildebrand
et al [24]: light intensity, acceleration 30-100 mg; moderate
intensity, acceleration 100-400 mg; vigorous intensity,
acceleration higher than 400 mg.
Ethics Approval
The study has received approval from The Departments of
Defence and Veterans’ Affairs Human Research Ethics
Committee (DDVAHREC/OUT/2019/BN11979933; December
13, 2019) and The University of Queensland Human Research
Ethics Committee (#2020000034; January 31, 2020).
Results
The study was funded by the DVA in April 2019. Liaison with
EP and physiotherapy practices began in February 2020.
However, the study was suspended on March 20, 2020 due to
the COVID-19 pandemic and restrictions to face-to-face research
activities. Our aim is to commence participant recruitment when
it is feasible and safe to do so. In our project timeline, the target
duration for participant recruitment is 3 months, with study
implementation planned to run for 9 months. We expect that
results will be available 6 months after data collection is
completed.
Discussion
The purpose of this study is to test Active Choices, a
stepped-down behavioral support program to help DVA clients
(ADF veterans and their dependents) self-manage PA as they
transition from treatment by an EP or physiotherapist. Findings
from the systematic review recently conducted by our research
group suggest that such programs have the potential to promote
short-term PA changes in US military service veterans with
high-risk comorbidities (eg, diabetes, posttraumatic stress
disorder, musculoskeletal disorders). Among those selected
studies that compared a stepped-down intervention to a “usual
care” group (n=14), 79% of studies (11/14) observed a positive
between-group intervention effect, with the mean magnitude of
change being 53 minutes/week of self-reported moderate
intensity PA [14].
While this evidence is promising, our review identified no
studies with ADF veterans. Similarities may well exist with US
military service veterans; however, there is no direct evidence
of generalizability to the Australian context or indeed outside
of the United States to military service veterans in other
countries. The proposed study will therefore contribute
important evidence to an identified research need, and the
findings provide valuable pilot data to inform larger
effectiveness trials at the national level. Beyond this, our study
will also address other limitations in the veteran evidence base.
These include the use of self-report rather than objective
measures of PA change and importantly, lack of data concerning
the extent to which self-managed PA programs can benefit the
psychological well-being and social connectedness of veterans
or their dependents.
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Sample from Active Choices Resource Booklet.
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